This paper deals with the Scrum methodology as an alternative to pedagogical practices and managing of the software projects, presenting an investigation with the students of scientific initiation of an university from the Brazil's northeast. It was seeking to analyze the accomplishment of the students with the Scrum practices, as well the percepetion of the learning of the methodology, showing the positive aspects and the negative ones through this experience. As a conclusion, the Scrum methodology is indicated to manage projects even when the team has limited or none experience promoting the learning, adding value and satisfaction to the student.
INTRODUCTION
Scrum is a framework to manage agile projects, its is gaining spotlight in the software market for providing a better flexibility and versatility to the development team. It was designed by Jeff Sutherland, John Scumniotales and Jeff McKena in 1993 incorporating concepts shown by Takeuchi and Nonaka in 1986 on the article "The new new product development game" published in Harvard Business Review (Prikladnicki, Willi & Milani, 2014) and as yours idealizers " […] it uses an interactive and incremental approach to refine the predictability and damage control" (Schwaber and Sutherland, 2013) .
To the application of the framework, it's required three important functions: the Product Owner (PO), the professional with the knowledge of the product to be developed; the Scrum Team, that refers to the development team and it is, in general, featured for being a self-organized and multifunctional team; and the Scrum Master (SM) that is the person responsible for to grant the applicability of the Scrum in a correct way and remove possibles obstacles that would affect the Scrum Team. The functioning is based in constant development and interaction cycles known as Sprints, with prefixed time, ordinarily divided in two or four weeks, called Timebox, [ Figure 1 , presents the Timebox]. The list of system's requirements is called Backlog of the Product, and it is normally defined by the Product Owner. To start a sprint, the team makes a backlog session where it will be defined the requirements to be developed on the next cycle based on the backlog of the product. At the end of the cycle, the team must have already part of the product and show it to the client (Rocha, Sabino & Acipreste, 2015) . This paper presents a study about the case of Scrum's use in the management of the project of technological development of a system to the process' automation related to Scientific Initialization of the Tiradentes University (Unit), located on the state of Sergipe, Brazil. The team involved on this process is composed by students of the courses of Computer Science and Information Systems of Unit with students of the second and third year of graduation, presenting as a disadvantage caused by the lack of experience and without a fixed workplace. By that, this article objectifies to analyze if the utilization of the Scrum has had making the process easier to the development, allowing a bigger integration of the team.
CASE STUDY
This study case has the objective of analyze the integration of the team and the quality results of the requirements delivered, with the utilization of Scrum by students of a private university, in projects of technological development. The objective was established based on GQM model (Wohlin et al., 2012) .
-Analyze the application of Scrum; -for the purpose of evaluate and monitorate -with respect to their relation between the integration of the team and the speed of development; -from the point of view of the team -in the context of scholarship students on the Project of Technological Development and the client. The questions that this paper seeks to answer is: Q1. Did the utilization of the Scrum's framework by the team help on the agile development of the product? Q2. It is possible to confirm that the integration among the students contributes for a better product development?
Description of the Local and the Study Case
The Project was fulfilled at Tiradentes University (UNIT), located on Murilo Dantas avenue, 300, Farolândia Farola, Aracaju -Sergipe, Brazil Brasil. The responsibles for the study case the members of the Group Interdisciplinary in Information Technology and Communication (GPITIC) in partnership with the Coordination and Directorship of Research, with the objective of creation of a system to automate and manage the process related to Scientific Initialization.The research coordination is responsible to evaluate, register and keep up with the projects of scientific initialization and technological development of all the academic areas. Every year the coordination publish two notices, one each semester, and all the process is made manually and managed using spreadsheets.
Preparation
To the realization of the study case, it was proposed a Project of automation for scientific initialization of Tiradentes University, thereunto it was proposed six subprojects where it was approved and protocoled on the first semester's notice, from that, which the themes was: Enviroment Usability, data base and techniques of agile programation. Those sub projects were integrated, however, with distinct tasks on research and development. The team is composed by nine students, where two of them are from feminine sex and the seven others masculine, the youngest one is eighteen years old and the oldest is twenty-five years old. The students are coursing the third and seventh semester of graduation, four of the is coursing Computer Science and the others are coursing Information Systems at the university.
To each Project of the research, it was possible to designate the maximum of two students, in this way, were selected four students on the first stage and the rest after the second semestre and on. Beyond the development of the product, the students also conducted a scientific research about the theme of your own subproject. The students were divided in that way: One played the paper of the Scrum Master (SM), having the responsibility of to manage the team, another one was the Product Owner (PO), in charge of the product, and the others composed the development team. Besides the participation of the students and the professor advisor, the Project had also an indirect participation of the research coordinator and four more professor that were selected by the research coordination to be interviewed about the process of scientific initialization.
Initially, it was selected a manner of managing the projects of technological development, that was Scrum framework. Although the students had already a previous knowledge about the framework because of the classes of Software Engineering present on the graduation course, it was conducted a short course to reinforce the knowledges about Scrum. After the short courses, it was realized a meeting to define the tools that would be used and a deadline of thirty days as the Sprint timebox.
Due to the fact of the team is not able to do daily meetings, it was accomplished meetings every fifteen days to discuss about the project's progress and possibles difficulties found. Furthermore, after the first meeting, it was noticed the necessity of daily communication and, to do so, it was used some tools so the members of the team could be reporting what they were doing and, consequently improve the communication and production. It occurred because of the fact that the students didn't have matching schedules in most of the time.
After the first six months were added three new sub projects, those were consisted in: Software Testing, Agile Software Engineering and Mobile Development. Hence, five new students were added to the team to the system development. One of the new students replaced a student that could not keep going with the subproject that he was responsible.
To make possible the initialization of the Project, the student that was playing the Product Owner (PO) carried out the first contact with the client (Research Coordinator and professors) in order to interview him for the survey of the requirements and after that, the approval.
Execution of the Case of Study
After the process of collecting and approving the requirements, the PO scheduled a meeting with all the members of the team in order to explain the whole Project and, therefore, be able to start the divisions of the tasks to be accomplished. From the first meeting realized with all the members of the team, the tasks were designated [ Figure 2 , Sprint meeting], the deadline was stipulated and the questions about the Project were answered.
To the explanation of the tasks we used the Kanban board [ Figure 3 , Kanban board], so the students could have a better view of the whole process needed to development of the final product..
Since the team did not have a fixed place to display the Kanban board and to facilitate the meetings so wouldn't be needed to mount the board every time, the team decided that would be used a online and free platform called Scrumme [ Figure 4 shows the Scrumme platform], which were counted all the listed requirements divided as it's development process. Besides give the team the na online vision of the kanban board, it was possible to realize chats through the platform, which the team member could solve doubts and the SM and PO could verify how the project's progress was going. Furthermore, it was used Google Docs to make daily meetings, since during the first moment it was noticed the necessity of communication even if it was in an online way.
With the addition of new projects and therefore new students, the team, together with the professor advisor, decided to use also the online and free platform Trello ( Figure 5 shows the Trello platform), which is also available to Android and iOS systems.
The tasks were selected based on importance criteria, so they were defined by the research coordinator during the interview. In each new Sprint, the members of the team should have to give a short feedback of their concluded tasks and the PO, together with the SM, would verify and evaluate it so the new tasks could be started, in case of a task wasn't fitting what was established before, it would be redone and given on the next Sprint.
Currently, it was realized eleven sprints, although the first two sprints are not in Trello, but Scrumme. The first Sprint was about the building of the documentation, the second Sprint was virtually lost, because it was a Sprint for adaptation, since the students did not share their doubts. So on the biweekly meeting we realized that the tasks were different from their objectives, through the third Sprint and on we noticed a better engagement, quality, development and consequently a shorter delivery time.
The Project was foreseen to be delivered in two years, although on the tenth month of the project's execution the product was presented and approved by the Research Comittee, it is formed by the new and older direction and coordination of research, the comittee of ethics and by the secretary. With the delivery of the product it was realized an interview with some professors and the coordination of research, in order to know their opinion about the product, also it was realized a questionnaire with the students that participated of the Project, it had the objective of analyse the methods that were used for the production.
ANALYSIS OF THE RESULTS AND DISCUSSIONS
Observing the team working, it was noticed that the adaptation to Scrum, in spite of being fast, it took at least two sprints. Also, it was observed that each one have a different progress rhythm, agreeing with (Cohn, 2009) , so this phase allowed the adaptation of the team members that did not have experience, get in the rhythm of the rest of the team, so the first Sprint didn't produced results enough and the communication was totally inefficient. From the second Sprint and on, the team had a better communication, however there are a few delivery fails but the productivity starts to increase. After the third Sprint the team begins to have a better interaction, and after being questioned if the online platform helped with the interaction of the team, 89% of them answered yes yes ( Figure  6) .
The interaction related to the doubts took a while to be developed in a satisfactory way, this way, the communication happened only on the Sprint meeting during the first four months. Hence, the team after being questioned if the doubts that arised during the long time of development of the Project were solved without harming the deadline, 44% answered no, a high number (Figure 7 , about the doubts). Figure 6 . 89% of the team members agreed that with the using of the online platform occurred a better interaction among themselves. According to the displayed results, it is believed the that the utilization helped in a positive way this interaction. After the first semester were added three new projects and with it new students were included on the team, this way occurred the adaptation process of them to the Scrum framework. (Figure 8 shows the question), however, the result obtained shows that 22% of the team members thinks that this process of adaptation did not occured in an appropriate way.
The Scrum enabled a mutual learning, which one of the challenges of modern education is to enable a critic space of the using of Technologies. So, questioning if the use of kanban helped on the understanding of the tasks to be done, 100% answered yes, besides, 100% of the team members answered that Scrum helped the team with the delivery of the product at the deadline and with the integration of the team, streamlining the development process, also they affirmed that the constantly feedback of the client and the team helped on the development process.
So the answer to the question "Does the utilization of the Scrum framework by the team really helped on the agile development of the product?"We can affirm that not only helped with the development of the product, it also enabled a better learning for the team that did not have any experience, and they also succeeded in conclude the development of the product with the approval of the client.Related to the question if the interaction of the students contributed to a better development of the product, it is possible to answer yes, however it took a while to make the interaction happen in a satisfactory way, so it is concluded that shorter sprints is better to the learning, comparing a period of thirty days proposed initially.
CONCLUSION
With the analysis realized on the case of study, it is noticed that the choose of the Project was a key point to the success of the team, because of the little or none changing of the requirements during the process of development, however, the first Sprint was totally lost, but the learning of the team in relation to the requirements. Another problem was the adaptation of the new members, as the team was consisted of students, the initial capacitation was essential to the success in relation of the Scrum's utilization, although after being added new projects and consequently aggregated new members on the team, the training did not occur, so it is noticed the necessity of constantly capacitation of the new members.
As a positive point, the integration of the team and the increasing of the communication with the sprints resulted in deliveries with higher quality and faster, with a positive feedback of the client. Not only that, the team approved the utilization of the tools to help the manage of the tasks because of the fact of they did not have a fixed place to work, so the tool had been essential for the communication. Ultimately, the members of the council of research composed of 12 people, some of them coordinators of research of UNIT/SE and UNIT/AL, excoordinator of research and the current coordinator of máster and doctorate's degree of education of UNIT/SE, 4 evaluators and 5 professors approved the product.
